A. N. Pisarenko and S. V. Kozitskii UDC 536.46 The combustion of conglomerates of mass Powder metallurgy has broad applications in mechanical engineering and industrial electrical engineering [1]. It is a well-known fact that the large active surface of powders can create conditions conducive to ignition and combustion [2]. On the other hand, the problem of achieving more complete burning of dense metal particle aggregates formed in the combustion of heterogeneous condensed systems also calls for an investigation of the combustion of powders in the form of free compacts and conglomerates.
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where x is the radial coordinate of the conglomerate. To estimate (1), we assume that the temperature and the temperature gradient are constant along the surface of the conglomerate. We then have (2) We replace the temperature gradient by a finite increment: 0T/0x = (T -Tb)/r, where T b ~ 1380 K is the boiling point of Mg, and r is the radius of the conglomerate; we also assume that the instantaneous temperature at the center of the conglomerate depends linearly on the time, i.e., r--too r,. -r~.
Here ~-is the time to complete burnup of the conglomerate in the vapor-phase regime, T m is the melting point of Mg, and Too is room temperature. The approximation (3) is justified if the Fourier number Fo > 0. 5 [5] . This condition is satisfied in the given situation, because for a conglomerate of radius r = 1 mm with a burnup time 7-= 6 see and a specific heat c = 8.6-102 J/(kg-K) we have Fo = 0.53. Taking these approximations into account, we obtain
The following condkion must be satisfied in order for this heat to be sufficient to melt the conglomerate:
where q is the specific heat of fusion of Mg. From (5) we obtain k~ >_ 0.72 W/(m-K).
On the other hand, the thermal conductivity X 3 of the conglomerate as a compact of monodisperse spherical particles can be estimated from the expression [6]
where f~ = 0.46 [6] is the relative packing volume. Expression (6) has been derived on the assumption that the thermal conductivity of the medium X t between the particles is much lower than the thermal conductivity k 2 of the particles. This condition is satisfied in the given situation, since k 1 = 2.9.10 -2 W/(m-K) for air and X 2 = 1.3.102 W/(m.K) for magnesium. As a result, it follows from (6) that X 3 --0.18 W/(m.K), which is much smaller than the value needed to completely melt the conglomerate. These estimates therefore substantiate the observed layerwise mechanism of the melting and combustion of the conglomerate. This mechanism endows the combustion of conglomerates with distinctive attributes. It has been observed in experiments with conglomerates of various masses that the largest mass m I for which the vapor-phase reaction regime typical of solitary particles occurs, depends on the dispersity of the powder. This dependence is described by the following expression within the experimental error limits:
where d is the average'diameter of the powder grains. For m > m 1 we observed the second combustion stage, whose onset is pinpointed by a sharp drop in the luminescence intensity of the combustion zone as detected by an FD-7G photodiode. It is important to note that two combustion stages have also been noted [7] at p' = (0.1-2).106 Pa for large solitary Mg particles up to 6 mm in diameter. In the authors' opinion, combustion occurs in stages because of the appreciable diffusion resistance of the surface oxide film to oxygen at high pressure. The results of an experiment to measure the combustion time of conglomerates in the second stage for Mg powders of various dispersities are shown in Fig. t. 
